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Abstract
This study explored cigarette smoking, health status, and interest in quitting among overweight 
and obese adults with serious mental illness enrolled in a fitness intervention. Baseline data from 
two studies of the In SHAPE fitness intervention were combined. A total of 341 overweight or 
obese adults with serious mental illness were assessed on smoking, interest in quitting, 
cardiovascular fitness, lipids, body mass index, readiness to change diet, and psychiatric 
symptoms. Thirty-six percent (n=122) of participants were categorized as current smokers. The 
majority of smokers (84%) were interested in quitting. Smokers were more likely to be younger, 
male, and less educated than non-smokers. Smokers had lower high-density lipoprotein cholesterol 
and were less ready to reduce dietary fat, after adjusting for age, gender, and education. Findings 
highlight the potential to address both fitness and smoking in order to reduce cardiovascular risk in 
individuals with serious mental illness.
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Introduction
Preventable cardiovascular disease due to obesity and smoking is the leading cause of early 
mortality among individuals with serious mental illness (De Hert et al, 2009). An estimated 
50-85% of adults with serious mental illness smoke cigarettes (McClave et al, 2010), which 
is at least three times higher than smoking rates in the general population (CDC, 2014). The 
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prevalence of obesity in individuals with serious mental illness is about twice as high as 
observed rates among individuals without mental illness (Scott et al, 2011). The fact that 
health risk behaviors tend to co-occur (Dickerson et al, 2013) creates the potential for 
addressing smoking and obesity simultaneously to dramatically reduce cardiovascular risk 
among individuals with serious mental illness. Studies of lifestyle interventions aimed at 
increasing both physical activity and healthy eating among individuals with serious mental 
illness have reported significant improvements in fitness and weight loss (Bartels et al, 2013; 
Daumit et al, 2011). Additionally, multiple studies have shown that this high-risk group can 
achieve tobacco abstinence using smoking cessation medications and therapy (Evins et al, 
2014). However, few studies have examined combined weight management and smoking 
cessation interventions adapted for individuals with serious mental illness.
Little is known about the feasibility of simultaneously addressing more than one health risk 
behavior among individuals with serious mental illness. A common perception is that most 
individuals with serious mental illness would prefer to change one health behavior at a time. 
Few studies have investigated consumer preferences and readiness for concurrently tackling 
smoking and fitness. It is also unclear whether the health status of smokers in this population 
impairs their ability to engage in physical activity to lose weight. Smoking causes both 
immediate and long-standing effects on exercise and physical activity. The purpose of this 
investigation was to examine cigarette smoking, health status, and interest in quitting among 
overweight and obese adults with serious mental illness enrolled in a fitness intervention as 
an initial step toward exploring the feasibility of combined weight management and smoking 
cessation interventions for this high risk population.
Methods
These analyses used data from two studies of the In SHAPE intervention, which has been 
described in detail elsewhere (Bartels et al, 2013). In SHAPE consists of one year of weekly 
sessions with a fitness trainer plus a fitness club membership. The program is embedded 
within community mental health centers (CMHCs) and specifically designed to address 
fitness in individuals with serious mental illness. The studies in the current analysis were 
randomized controlled trials comparing participants receiving In SHAPE to an active 
comparison group receiving only a gym membership. The first RCT (RCT1) recruited 
participants receiving services from a CMHC in Concord, NH, enrolling 133 individuals 
between April 2007 and November 2008. The second RCT (RCT2) recruited participants 
from three CMHCs in Boston, MA, enrolling 211 participants between April 2008 and July 
2011. Participants in each of the studies were recruited regardless of their smoking status.
The current analytic sample consisted of baseline data from 341 participants from these 
studies for whom there was information on smoking status (99% of full sample). All 
participants were overweight or obese adults defined as body mass index (BMI) ≥ 25, and 
had serious mental illness defined by diagnosis of major depression, bipolar disorder, 
schizoaffective disorder, or schizophrenia (based on the Structured Clinical Interview for 
DSM–IV) causing at least moderate impairment in several functional domains. All 
participants provided written informed consent, and each study was approved by the 
Institutional Review Board at Dartmouth College and those specific to each site.
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A tobacco use questionnaire developed for the In SHAPE studies was administered to 
participants in both studies. Participants were asked about their use of tobacco (in the form 
of cigarettes, pipes, cigars, chewing tobacco or snuff) in the past week. If they reported 
tobacco use within the past week, they were asked about the amount they usually consumed 
of each type of tobacco. We identified individuals as current smokers if they reported 
smoking at least 1 cigarette per day in the past week. Interest in quitting smoking, intent to 
quit, and desire for help with quitting were assessed using the same questionnaire. 
Participants who smoked were asked whether they were interested in stopping smoking. 
Those who said “yes” were then asked whether they “seriously intend to quit in the next 
month” and if they “would like help with quitting.” We assessed substance use with an 
indicator variable that was coded ‘yes’ if any of the following: (1) respondent reported that 
they frequently used marijuana, cocaine (crack), heroin, or other drugs, OR (2) respondent 
reported that they drank more than 21 drinks per week.
Waist measurements and weight were obtained, and BMI was calculated. Lipids were 
measured using the CardioChek PA Analyzer, a portable testing system that produces 
reliable values for total cholesterol, LDL, HDL, and triglycerides using a multi-panel test 
strip and a small amount of blood acquired with a finger prick (Springer et al, 2010). We 
collected self-report data on comorbid health conditions assessed by the Charlson 
Comorbidity Index, which included 11 chronic diseases (e.g., diabetes, congestive heart 
failure, and chronic obstructive pulmonary disease)(Charlson et al, 1987). Cardiorespiratory 
fitness was assessed using the 6-Minute Walk Test (6-MWT), a reliable and valid measure of 
cardiovascular fitness in obese adults (Larsson et al, 2008). The short-form International 
Physical Activity Questionnaire (IPAQ) was used to assess self-reported vigorous activities 
(Faulkner et al, 2006). A modified version of the Weight Loss Behavior-Stage of Change 
Scale assessed participants’ readiness to change dietary behaviors: fat intake, portion size, 
fruit and vegetable intake (Sutton et al, 2003). The 12-item Short Form Health Survey 
(SF-12) assessed subjective physical and mental health functioning (Ware et al, 1996). Self-
reported depression was assessed with the Center for Epidemiologic Studies Depression 
(CES-D) Scale (Radloff, 1977).
Frequency distributions were used to describe participants’ interest in quitting smoking at 
baseline. We compared smokers to non-smokers on demographic, health, and psychiatric 
measures. Demographic characteristics were compared with chi-square tests and 
independent sample t-tests. Logistic regression analysis determined the association of 
smoking status with health and mental health variables after adjusting for age, gender, 
education, and study. Wald chi-square statistics and p-values are reported. A two-sided alpha 
level of 0.05 was used for all testing. Analyses were performed using SPSS software, 
version 19.
Results
At baseline, 122 participants (36%) were categorized as current smokers. The proportion of 
participants categorized as smokers differed significantly between study sites (RCT1: N=63 
(30%); RCT2: N=59 (45%); χ2=7.94, df=1, p≤.05). Participants categorized as current 
smokers smoked an average of 16 cigarettes per day. Among the smokers, 102 (84%) 
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reported that they were interested in quitting smoking (12% = a little; 13% = somewhat; 
16% = a lot; 42% = very). Among the 102 participants who were interested in quitting 
smoking, 36% indicated they intended to quit in the next month and 75% wanted help with 
quitting smoking. Rates of using other tobacco products in the past week were low (cigars = 
3%; chewing tobacco = 1%). No one in the sample reported smoking a pipe or using snuff 
within the past week. Excessive substance use was reported by 10% (n=34) of participants in 
the overall sample. The proportion of excessive substance use differed significantly between 
smokers and non-smokers, with a greater proportion of smokers reporting excessive use than 
non-smokers (non-smokers: 7%; smokers: 15%; χ2=5.53, df=1, p≤.05).
The comparisons between smokers and non-smokers on demographic and health 
characteristics are presented in Table 1. In models adjusted for age, gender, education level, 
and study, smokers had lower HDL cholesterol levels (χ2=8.34, df=1, p≤.01) compared with 
non-smokers. Smokers were also significantly less ready to reduce their intake of dietary fat 
(χ2=9.61, df=1, p≤.01). There were no differences between smokers and non-smokers in 
weight, BMI, waist circumference, cardiorespiratory fitness, physical activity, total 
cholesterol, LDL cholesterol, triglycerides, comorbid health conditions, subjective physical 
or mental health, or depressive symptoms.
Discussion
In this sample of overweight and obese individuals with serious mental illness enrolled in 
two studies of the In SHAPE fitness intervention, 36% were current smokers. In a recent 
behavioral weight management trial by Dickerson and colleagues (Dickerson et al, 2013), 
44% of adults with serious mental illness were smokers based on a broad definition of 
smoking that included smoking any cigarettes within the past year. While the rates of 
smoking reported in these studies are twice as high as in the U.S. population, where the 
percentage of adult smokers has declined to 18% (CDC, 2014), they are lower than the 
estimated smoking rates of 50-85% among individuals with serious mental illness. It is 
possible that individuals with serious mental illness who are motivated to engage in an 
exercise program to improve their fitness are less likely to be current smokers. Despite the 
lower rates of smoking, our study underscores that smoking is common among overweight 
adults with serious mental illness.
When comparing the health status of smokers and non-smokers, we found very few 
differences. Smokers had lower levels of HDL cholesterol than non-smokers. Cigarette 
smoking lowers HDL cholesterol, further increasing the risk for developing coronary heart 
disease (Hausenloy et al, 2008). Surprisingly, there were no significant differences between 
smokers and non-smokers with respect to cardiovascular fitness at baseline. Fitness levels 
between smokers and non-smokers may have been similar because self-reported vigorous 
activity was low in both groups of overweight and obese individuals. Research indicates that, 
on average, obese individuals engage in very little vigorous physical activity (Archer et al). 
Thus, overweight and obese smokers with serious mental illness may be no more limited in 
their ability to participate in exercise when starting a fitness program than overweight and 
obese non-smokers with serious mental illness.
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The majority (84%) of smokers in this sample were interested in quitting, and most (75%) of 
those participants wanted help doing so. Smoking cessation was not a primary target of the 
In SHAPE intervention, and cessation treatment is not typically included in weight 
management interventions for people with serious mental illness. Our data suggest this may 
be a missed opportunity to leverage participation in fitness interventions as a pathway to 
smoking cessation. Multi-behavioral interventions targeting fitness, nutrition, and smoking 
cessation may be particularly salient for individuals with serious mental illness, given the 
high rates of both obesity and smoking in this population. Future research should explore the 
potential for behavioral interventions adapted for individuals with serious mental illness that 
target both health behaviors simultaneously.
Limitations of this investigation stem from a common disadvantage of secondary data 
analyses: the data were collected for a different primary purpose. As a secondary interest, 
measures of smoking behaviors and intentions to quit were limited in breadth and depth. 
Future research on this topic should include more precise measures of smoking status, quit 
attempts, and use of cessation treatment. Finally, our sample consisted of overweight and 
obese individuals with serious mental illness who were motivated to participate in a fitness 
intervention. Consequently this investigation might not generalize to individuals with serious 
mental illness who are obese and smoke but are not engaged in health behavior change. 
These limitations notwithstanding, the relatively large sample of overweight and obese 
adults with serious mental illness provided a rare opportunity to examine smoking and 
interest in quitting in this high-risk population.
Conclusions
Smoking is common among overweight and obese adults with serious mental illness — even 
those who are motivated to exercise and lose weight. In this investigation, we found that the 
vast majority of smokers with serious mental illness enrolled in a fitness intervention were 
interested in stopping smoking, wanted help doing so, and did not differ significantly from 
non-smokers on most health indicators. These findings highlight the potential to 
simultaneously address obesity and smoking in order to dramatically reduce cardiovascular 
risk in individuals with serious mental illness. Further research is needed to develop and test 
such interventions for this vulnerable population.
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Table 1
Comparison of Smokers and Non-Smokers on Demographic and Health Characteristics at Baseline
Total sample (N=341) Non-smokers (N=219) Smokers (N=122)
Characteristic % or M±SD % or M±SD % or M±SD Test statistic df p≤
Demographic
Age (mean±SD years) 43.9±11.3 45.4±11.8 41.9±10.3 t=2.88 339 .01
Gender
    Male 45 38 54 Χ2=8.23 1 .01
    Female 55 62 46
Race
    White 68 67 71 Χ2=.72 2 ns
    Black 21 22 20
    Other 11 11 9
Diagnosis
    Schizophrenia 47 45 49 Χ2=1.32 2 ns
    Bipolar disorder 30 33 27
    Major depression 23 22 24
Education
    Less than high school 15 11 23 Χ2=6.32 2 .05
    Completed high school 31 29 34
    Post-HS education 54 60 43
Physical Health 
a
Weight 233.8±53.9 235.2±57.0 232.0±49.6 Χ2=2.04 1 ns
BMI
b 37.1±8.1 37.7±8.5 36.3±7.6 Χ2=1.40 1 ns
Waist circumference 46.8±7.1 46.9±7.3 46.7±6.9 Χ2=.45 1 ns
Cardiorespiratory fitness 1377.2±313.6 1354.3±325.8 1407.6±295.0 Χ2=.03 1 ns
Vigorous physical activity 174.4±858.5 121.6±686.0 245.9±1046.6 Χ2=.65 1 ns
SF-12 physical component
c 45.4±10.1 45.0±10.2 46.0±9.9 Χ2=1.07 1 ns
Comorbid health conditions
    0 chronic diseases 49 47 51 X2=.68 ns
    1 chronic disease 32 34 29 X2=.06 ns
    2 or more chronic diseases 19 19 20 X2=.17 ns
Total cholesterol 183.7±47.0 186.5±46.4 180.0±47.8 Χ2=.78 1 ns
LDL cholesterol 108.9±38.8 111.8±38.4 104.7±39.3 Χ2=1.25 1 ns
HDL cholesterol 42.0±15.7 45.0±15.8 38.1±14.8 Χ2=8.34 1 .01
Triglycerides 174.2±118.6 166.6±112.8 184.1±125.4 Χ2=.58 1 ns
Readiness to change dietary 
behaviors
d
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Total sample (N=341) Non-smokers (N=219) Smokers (N=122)
Characteristic % or M±SD % or M±SD % or M±SD Test statistic df p≤
    Reduce portion size 3.0±.9 3.1±.9 2.8±1.0 Χ2=3.07 1 ns
    Reduce dietary fat 3.2±1.1 3.4±1.0 2.9±1.1 Χ2=9.16 1 .01




e 22.6±13.0 22.3±13.2 22.9±12.7 Χ2=.02 1 ns
SF-12 mental component
c 41.2±12.9 41.8±13.1 40.5±12.6 Χ2=.20 1 ns
a
p-values are based on logistic regressions adjusted for age, sex, education, and study.
b
Body mass index is the weight in kilograms divided by the square of the height in meters.
c
Possible scores range from 0 to 100, with higher scores indicating better health functioning.
d
Possible scores range from 1 to 5, with higher scores indicating greater readiness to change.
e
Possible scores range from 0 to 60, with higher scores indicating greater depressive symptoms.
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